Abstract. -Faraday Rotation (FR) measurements performed on single crystal Ytterbium Iron Garnet (YbIG) at 1.15 micron wavelength are presented in a magnetic field up to 20 kOe in the 6-580 K temperature range where the ferrite presents a spontaneous magnetization. The ytterbium contribution to FR is determined and briefly discussed.
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Introduction
This paper deals with the temperature and magnetic field dependences of the first order magnetooptical (MO) effect (Circular Magnetic Birefringence of Faraday Rotation FR) in Yb3Fe5012 (Ytterbium Iron Garnet: YbIG) in terms of contributions from magnetic sublattices at 1.15 micron wavelength.
It is well known that magnetic moments are required to induce high MO effects; although considerable effort was made to study the relation between MO effects and magnetization either in paramagnetic [l] or in ordered compounds [2] the situation remains unclear to this day. The first question concerns the type of MO effects; MO Kerr effect has very important technical applications (information storage in recording systems) but measurements of four constants by ellipsometriy are needed to determine unambigously the MO constants [3] . On the opposite, FR measurements allow to obtain directly the first order MO constant but crystals of a good quality are needed to avoid parasitic linear birefringences.
In the Rare Earth Iron Garnets the magnetic structure consists of three magnetic sublattices Ma, Md and Mc; Ma, Md are antiparallel; their interactions determine the N6el point (560 K). When the N6el's theory is verified Mc is antiparallel to the two iron sublattices resultant [4] . There exists a compensation temperature Tco,, at which vanishes the macroscopic ferrite magnetization. In YbIG T, , , , lies at very low temperatures at about 6 K [5] ; so in this work the magnetic properties are those predicted by N6el with the yb3+ magnetic moments antiparallel to the applied field. In the infrared region the YbIG absorption spectrum consists of an Fe3+ absorption band located around 11 000 cm-' [6] ; note that the lines observed between 6 000 cm-I and 8 000 cm-I for the other heavy rare earth garnets were absent; the energy sheme is the most simple among the garnets: the 2~7 / 2 ground state is spit into two doublets separated by a amazingly large energy gap (570 cm-l) as reviewed in fl. Finally the FR was represented by the sum of gyroelectric and gyromagnetic contributions of three magnetic sublattices [2] .
Experimental
On a flux grown single crystal magnetization measurements were performed along the [111] direction in a magnetic field up to 60 kOe and in the 1.6-300 K temperature range. Using polarization modulation techniques, FR was measured at 1.15 micron wavelength from 6 to 580 K; this range covers the domain where the garnet presents a spontaneous magnetization. The external field, up to 20 kOe, was applied perpendicular to the major plane of the disk. In both types of experiments the sample was a polished plate with a plane (111): diameter in the order of 3 mm, thickness of 0.6 mm. The sample quality was checked by X ray diffraction experiments (lattice parameter control).
Results a n d discussion
The magnetic properties were found in perfect agrement with previous published data [5] : the magnetization shows linear increases on increasing the internal field (difference between external and demagnetizing fields) and the spontaneous magnetization was deduced classicaly by extrapolating the isothermal M (H) curves to zero internal field.
Some isothermal applied field dependence of FR are given in figure 1 which shows a linear field dependence, whatever the temperature was, as found in other heavy rare earth garnets 171. According to a sign convention where FR (YIG) was positive, a high negative FR (500 deg./cm) was found at low temperatures although the magnetic moment per Yb3+ ion was relatively small (inferior to 1.7 Bohr magneton [6] ). As it is usually done, the spontaneous FR was defined as the rotation associated with the spontaneous magneti-- deg./cm.kOe at 150 K). Secondly FR.Sus is positive from 6 K to the Nee1 point. To our knowledge for all the RIG'S the FR susceptibility was measured negative (Refs. . The specificity of the Ytterbium behaviour, noted twenty five years ago, previously in paramagnetic salts [lo] is unambigously confirmed. Our data present important differences with the values deduced from the curves of [9] ; we believe that either the crystal quality or (and) the transient character of the applied field (adiabatic effects) can explain such a disagreement.
To separate the rare earth contribution to FR the iron contribution was taken to be given by the YIG values [8, 11] . For the dodecahedral site which contains the yb3' ions the contribution is given by:
as shown in figure 2 it is strongly temperature dependent in constrat to the YIG FR [8] .
The magnetic dipole transitions FR is non dispersive, temperature independent and proportional to the Lande factor (= 8/7) of the fundamental state and to the yb3+ sublattice magnetization [2] ; its calculation leads to the conclusion that the larger part of the FR (yb3+) comes from electric dipole transitions.
The comparison of FR.Sus with the Verdet constant measured in YbGaG I11 has revealed the existence of two behaviours below about 200 K (Fig. 3) ; it is conluded that in YbIG the FR is strongly influenced at low temperatures by the superexchange interactions.
